Oligodeoxynucleotides having a loop consisting of 3'-deoxy-4'-C-(2-hydroxyethyl)thymidines form stable hairpins.
Components that form stable hairpin loops are highly useful for the development of functional DNA and RNA molecules. We have designed and synthesized a sugar-modified thymidine analogue, 3'-deoxy-4'-C-(2-hydroxyethyl)thymidine (X), as a nucleosidic loop component stabilizing the hairpin structure. The ODNs I-1-4, 5'-d[CGAACG-X(n)-CGTTCG]-3' (I-1, n = 1; I-2, n = 2; I-3, n = 3; I-4, n = 4), forming the hairpin loop structures, of which the loop moiety consisted of the analogue X, and also the corresponding unmodified ODNs II-1-4, 5'-d[CGAACG-T(n)-CGTTCG]-3' (II-1, n = 1; II-2, n = 2;II-3, n = 3; II-4, n = 4), having a thymidine loop, were synthesized by the phosphoramidite method. The melting temperatures (T(m)) of the ODNs I-1-4 containing X in the loop moiety at 5 microM were 67.1, 68.1, 73.0, and 69.3 degrees C, respectively, and those of the control natural ODNs II-1-4 were 65.3, 67.0, 69.2, and 68.8 degrees C, respectively. Thus, the ODNs I-1-4 formed a more thermally stable hairpin than the corresponding unmodified ODNs II-1-4 having an equal number of loop residues. The hairpin structures of the modified ODNs I-1-4 and the unmodified ODNs II-1-4 were investigated by CD spectroscopy and molecular mechanics calculations. These results showed that the 4'-branched nucleoside X can stabilize hairpin structures when it is present in the loop moiety, probably due to the flexibility of the one-carbon-elongated 4'-branched structure.